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PROBLEM TO BE SOLVED: To provide an amplifier with a switch capable of 
being operated by the smaller number of components and performing a 
single power supply operation. 

SOLUTION: A single power supply operation SPDT switch and a power 
amplifier are connected without interposing a DC cut capacitor. At the 
time, by turning the output matching circuit of the final stage of the 
power amplifier to a circuit form for making a DC current flow, the 
power amplifier and the SPDT switch are connected in terms of DC and the 
power supply bias circuit of the power amplifier is shared as the power 
supply bias circuit of the SPDT switch. Thus, the power supply bias 



circuit of the SPDT switch is eliminated and a circuit is miniaturized. 
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1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim (s)] 

[Claim 1] Amplifier with a switch characterized by having amplifier, the 
choke inductor by which the end was connected to the power supply 
terminal of this amplifier, and the other end was connected to the power 
source, and the switch on which the power supply terminal was connected 
to this end of this choke inductor, and combining the power supply 
terminal of this amplifier, and the power supply terminal of this switch 
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in direct current. 

[Claim 2] Amplifier with a switch according to claim 1 with which the 
power supply terminal of said amplifier and the power supply terminal of 
said switch are combined in direct current through the matching circuit. 
[Claim 3] Said matching circuit is amplifier with a switch according to 
claim 2 which has the inductor prepared between the power supply 
terminal of said amplifier, and the power supply terminal of said switch, 
the capacitor formed between the power supply terminal of this amplifier, 
and the ground, and the capacitor formed between the power supply 
terminal of this switch, and the ground. 

[Claim 4] Said switch is amplifier with a switch according to claim 3 
which has a transmitting-side slew switch and a receiving-side slew 
switch. 

[Claim 5] Said switch is amplifier with a switch according to claim 4 
which has further a transmitting-side shunt switch and a receiving-side 
shunt switch. 

[Claim 6] Said transmitting-side slew switch, said receiving-side slew 
switch, said transmitting-side shunt switch, and said receiving-side 
shunt switch are amplifier with a switch according to claim 5 which is a 
single gate field-effect transistor. 

[Claim 7] Said transmitting-side slew switch, said receiving-side slew 
switch, said transmitting-side shunt switch, and said receiving-side 
shunt switch are amplifier with a switch according to claim 5 which is a 
dual gate field-effect transistor or a single gate field-effect 
transistor. 

[Claim 8] Said transmitting-side slew switch and said receiving-side 
slew switch are amplifier with a switch according to claim 4 which is a 
PIN diode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power 
amplification with a switch used for a wireless device, and relates to 
the amplifier with a switch in which especially single supply operation 
is possible. 
[0002] 

[Description of the Prior Art] In order to realize further 
miniaturization and low-pricing of a field radio machine in recent years, 
reexamination of the device used for a set is achieved. Researches 
various now as a way method of approach with the effective single supply 
operation of a device are made especially. "Single supply operation" 
means making it operate by supplying only forward electrical potential 
differences (+3. 0V etc. ) as opposed to a ground here. Therefore, the 
actuation using a forward electrical potential difference and a negative 
electrical potential difference is not called single supply operation to 
a ground. 

[0003] Usually, since the GaAs field-effect transistor (GaAs MESFET) of 
a depletion type is used for power amplification and an antenna switch 
among the devices currently used for the set of a field radio machine, 
negative gate bias voltage is required in addition to forward supply 
voltage. Single-supply-operation power amplification and a single- 
supply-operation switch cannot need negative gate bias voltage, but can 
be operated only on a forward electrical potential difference. 
Consequently, conventionally, the required negative electrical- 
potential-difference generating circuit becomes unnecessary, and 
miniaturization and low-pricing of a set can be realized. 
[0004] Drawing 6 is the block diagram of the radio-frequency head of a 
common field radio machine. In drawing 6 , 100 is an antenna switch and 
101, 102, and 103 are the antenna terminals, transmitting terminals, and 
receiving terminals of the antenna switch 100, respectively. Moreover, 
for a sending-signal input terminal and 206, as for an antenna and 211, 
power amplification and 210 are [ 204 / low noise amplifier and 212 ] 
input-signal output terminals. In the field radio machine which shares 
one antenna by transmission and reception, the antenna switch which 
changes the signal path at the time of - reception at the time of 
transmission is indispensable. Since properties, such as low loss and a 
low power, are required of this antenna switch, the 1 input 2 output 
switch (it is called an "SPDT switch" the following called a 1 pole 2 ** 



switch and Single Pole Double Throw Switch) using GaAs MESFET is used 
abundantly. 

[0005] After explaining hereafter circuit actuation of the SPDT switch 
which is not single supply operation, the technique of constituting a 
single-supply-operation SPDT switch using this is described. 
[0006] Drawing 7 is the circuit diagram of the SPDT switch which is not 
the single supply operation by the conventional technique which used 
GaAs MESFET. In drawing 7 101 a transmitting terminal and 103 for an 
antenna terminal and 102 A receiving terminal, A ground (GND) terminal, 
and 105 and 106 104 A control terminal, Transmitting-side through [ 121 
turns on and off between the antenna terminal 101 and the transmitting 
terminals 102 / FET ] The transmitting-side shunt FET with which 122 
turns on and off between the transmitting terminal 102 and the GND 
terminals 104 Receiving-side through [ 123 turns on and off between the 
antenna terminal 101 and the receiving terminals 103 / FET ] The 
receiving-side shunt FET with which 124 turns on and off between the 
receiving terminal 103 and the GND terminals 104 The connection terminal 
of FET121 and FET123 and 112 111 The connection terminal of FET121 and 
FET122, As for the connection terminal of FET122 and FET124, and 131-134, 
for 113, the gate bias resistance of FET, and 141-143 are [ the 
connection terminal of FET123 and FET124 and 114 ] direct-current cut 
capacitors. Moreover, direct current voltage which impresses the direct- 
current potential of the connection terminals 111-114 to V111-V114, and 
the control terminals 105 and 106, respectively is set to V105 and V106, 
respectively. The gate bias resistance 131-134 is several k-ohm 
resistance, and it is arranged in order to prevent the leakage current 
to the gate of FET 121-124. The direct-current cut capacitors 141-143 
are about lOOpF capacitors for separating the antenna terminal 101, the 
transmitting terminal 102 and the receiving terminal 103, and each FET 
in direct current. 

[0007] Now, the potential of V111-V114 is considered. Since it connects 
with GND, VI 14 is 0V. The gate leakage current of each FET is about 0, 
and since the path for which a direct current flows with the direct- 
current cut capacitors 141-143 is severed, a direct current does not 
flow in the closed circuit of the connection terminals 111-114. 
Therefore, it is V111=V112=V113=V114=0V, and all the direct-current 
potentials of the source of FET121-FET124 are 0V. 

[0008] Turning on and off of an SPDT switch is performed by changing the 
applied voltage to the gate of each FET. Drawing 8 is drawing showing 
the electrical potential difference and current notation between the 
terminals of FET of a simple substance. The threshold of FET is set to 



Vth and the electrical potential difference between the drain sources 
and between the gate sources is set to Vds and Vgs, respectively. 
Usually, FET [ as / whose Vth called a depletion type FET is negative ] 
is used for an SPDT switch. Drawing 9 is drawing showing the Vgs-Ids 
property of a depletion type FET. In order to make this FET turn on or 
turn off, being referred to as Vgg>=2xVth is [ that what is necessary is 
just to impress the electrical potential difference of Vgs=0V or Vgs=Vgg 
(value negative in Vgg) to the gate ] common. Drawing 10 R> 0 is drawing 
showing Vgs=0V and the Vds-Ids property in Vgs=Vgg. Drawing 11 is the 
equal circuit of FET in Vgs=0V. In the case of Vgs=0V, FET is equivalent 
to several ohms resistance, and can be expressed as a switch of an ON 
state. Drawing 12 is the equal circuit of FET in Vgs=Vgg. In Vgs=Vgg, 
FET is equivalent to several M omega resistance, and can be expressed as 
a switch of an OFF state. 

[0009] Actuation of the SPDT switch shown in drawing 7 using these is 
considered. First, the time of transmission is considered, (a) of 
drawing 13 and (b) are the equal circuit of drawing 7 when impressing 
V105=0V and V106=Vgg to a control terminal, and the equal circuit which 
simplified the circuit further, respectively. Since an ON state, 
receiving-side through [ FET / 123 ], and the transmitting-side shunt 
FET 122 will be [ transmitting-side through / FET / 121 / and the 
receiving-side shunt FET 124 ] in an OFF state as shown in (a) of 
drawing 13 , as shown in (b) of drawing 13 R> 3, the antenna terminal 
101 and the transmitting terminal 102 are connected after all. 
[0010] Next, the time of reception is considered, (a) of drawing 14 and 
(b) are the equal circuit of drawing 7 when impressing V105=Vgg and 
V106=0V to a control terminal, and the equal circuit which simplified 
the circuit further, respectively. Since an OFF state, receiving-side 
through [ FET / 123 ], and the transmitting-side shunt FET 122 will be 
[ transmitting-side through / FET / 121 / and the receiving-side shunt 
FET 124 ] in an ON state as shown in (a) of drawing 14 , as shown in 
drawing 14 R> 4 (b), the antenna terminal 101 and the receiving terminal 
103 are connected after all. The transmitting-side shunt FET 122 and the 
receiving-side shunt FET 124 have played the role which connects the 
terminal by the side of OFF to GND, respectively, and raises isolation 
here. 

[0011] Next, the technique of constituting a single-supply-operation 
SPDT switch using this SPDT switch is considered. Drawing 15 is the 
circuit diagram of the single-supply-operation SPDT switch by the Prior 
art. In the circuit of drawing 7 , the GND terminal 104 was directly 
connected to GND. In the circuit of drawing 15 , the GND terminal 104 is 



connected to GND through the direct-current cut capacitor 144. Moreover, 
single supply operation is realizable by impressing forward supply 
voltage to the connection terminal 111 through the choke inductor 151 
which is a power-source bias circuit. In drawing 15 , as for a power 
supply terminal and 144, 107 is [ a direct-current cut capacitor and 
151 ] choke inductors, and other components are the same as that of the 
SPDT switch shown in drawing 7 . An electrical potential difference V107 
expresses the electrical potential difference impressed to a power 
supply terminal 107. The choke inductor 151 is an inductor with an 
impedance which becomes almost open to an operating frequency, and 
supplies supply voltage V107 to the connection terminal 111. The direct- 
current cut capacitor 144 is an about lOOpF capacitor, and it is 
arranged in order to separate the GND terminal 104 and GND in direct 
current. 

[0012] In drawing 15 , since the GND terminal 104 is also separated from 
GND in direct current, it is set to V111=V112=V113=V114=V107. Here, by 
impressing |Vgg| (forward value) to V107, the source potential of all 
FET of drawing 15 is set as |Vgg| (forward value), and can realize 
single supply operation. That is, as V107=3V, then V105 and V106, when 
the SPDT switch shown in drawing 7 is a switch which needs the negative 
electrical potential difference of 0V or -3V, respectively as V105 and 
V106, the circuitry shown in drawing 15 can realize the SPDT switch with 
which 3V or 0V are supplied. That is, it is not necessary to establish a 
negative power source that what is necessary is to supply only a forward 
power source. 
[0013] 

[Problem(s) to be Solved by the Invention] In order to realize single 
supply operation as mentioned above, the choke inductor 151 which is the 
direct-current cut capacitor 144 and power-source bias circuit which 
separate the GND terminal 104 from GND in direct current is needed. In 
case this designs IC which especially unified power amplification and an 
SPDT switch, it becomes the cause of increasing a chip area and, thereby, 
causes the rise of cost. 

[0014] The place which it is made in order that this invention may solve 
the above-mentioned technical problem, and is made into the purpose is 
to offer the amplifier with a switch in which the single supply 
operation using the components of smaller mark is possible. 
[0015] 

[Means for Solving the Problem] The amplifier with a switch by this 
invention has the choke inductor by which the end was connected with 
amplifier at the power supply terminal of this amplifier, and the other 



end was connected to the power source, and the switch on which the power 
supply terminal was connected to this end of this choke inductor, and is 
characterized by combining the power supply terminal of this amplifier, 
and the power supply terminal of this switch in direct current, and the 
above-mentioned purpose is attained by that. 

[0016] With a certain operation gestalt, the power supply terminal of 
said amplifier and the power supply terminal of said switch are combined 
in direct current through the matching circuit. 

[0017] With a certain operation gestalt, said matching circuit has the 
inductor prepared between the power supply terminal of said amplifier, 
and the power supply terminal of said switch, the capacitor formed 
between the power supply terminal of this amplifier, and the ground, and 
the capacitor formed between the power supply terminal of this switch, 
and the ground. 

[0018] With a certain operation gestalt, said switch has a transmitting- 
side slew switch and a receiving-side slew switch. 
[0019] With a certain operation gestalt, said switch has further a 
transmitting-side shunt switch and a receiving-side shunt switch. 
[0020] With a certain operation gestalt, said transmitting-side slew 
switch, said receiving-side slew switch, said transmitting-side shunt 
switch, and said receiving-side shunt switch are single gate field- 
effect transistors. 

[0021] With a certain operation gestalt, said transmitting-side slew 
switch, said receiving-side slew switch, said transmitting-side shunt 
switch, and said receiving-side shunt switch are a dual gate field- 
effect transistor or a single gate field-effect transistor. 
[0022] With a certain operation gestalt, said transmitting-side slew 
switch and said receiving-side slew switch are PIN diodes. 
[0023] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this 
invention is explained with reference to a drawing. The component to 
which the same reference mark was given corresponds mutually. 
[0024] In this specification, the power amplification which amplifies 
high-frequency power, and the antenna switch into which the connection 
relation of this power amplification and antenna is changed according to 
the condition of transmission and reception are included with "amplifier 
with a switch. " Moreover, in this specification, since it is easy, a 
"switch" and power amplification may only be called "amplifier" for an 
antenna switch. 

[0025] Before explaining the operation gestalt of the amplifier with a 
switch by this invention first, the circuit of the power amplification 



used with this operation gestalt is explained. Drawing 16 is the circuit 
diagram of a power amplification part among the amplifier with a switch 
of this invention. In this operation gestalt, although it considered as 
the power amplification of an one-step field-effect transistor (FET) 
configuration since it was easy, it is not restricted to this. For 
example, you may be the power amplification which has two or more steps, 
and components other than FET may be used as an amplifier. 
[0026] 301 — FET, and 302 and 350 — respectively — for gate bias 
resistance and 310, as for an output terminal and 312, an input terminal 
and 311 are [ an input matching circuit and an output matching circuit, 
and 304 / a choke inductor and 305 / a power supply terminal and 313 ] 
gate bias terminals. Moreover, the electrical potential difference which 
impresses the electrical potential difference impressed to a power 
supply terminal 312 to V312 and the gate bias terminal 313 is set to 
V313. When a predetermined impedance is connected to an input terminal 
310 and an output terminal 311, respectively, the input matching circuit 
302 and the output matching circuit 350 are designed so that a desired 
property may be realized. The choke inductor 304 has the impedance which 
becomes almost open to an operating frequency. Supply voltage V312 is 
supplied to FET301 through the choke inductor 304. The gate bias 
resistance 305 is arranged in order to reduce the leakage current from 
FET301 to the gate bias terminal 313. 

[0027] In addition, when connecting at the time of reception, i. e. , the 
antenna terminal 101 and the receiving terminal 103 of drawing 6 , in 
order to make it the output of power amplification not revealed to LNA, 
it is common to make power amplification off. If it is FET [ as / whose 
FET301 is Vth>=0V ], i.e., enhancement type FET, it is realizable by 
being referred to as electrical-potential-difference V313=0V of a gate 
bias terminal to cut off the current which flows to FET301. 
[0028] Drawing 17 is the circuit diagram which used Depression FET as 
FET301 in the circuit of drawing 16 . If it is FET [ as / whose FET is 
Vth<=0V ], i.e., a depletion type FET, since a current will flow to 
FET301 also considering the gate bias voltage V313 as 0V, power 
amplification does not become off. In this case, if it is made circuitry 
as shows power amplification to drawing 17 , the drain current which 
flows to FET301 with a switch 306 can be intercepted, namely, in drawing 
17 , a switch 306 is closed at the time of transmission (turning on), 
and is opened at the time of reception (it turns off) — it operates 
like. 

[0029] Drawing 18 is the circuit diagram showing other examples which 
used Depression FET as FET301 in the circuit of drawing 16 . In the 



circuit of drawing 18 , although it differs from the case where the 
location where a switch 306 is inserted is drawing 17 , the drain 
current of FET301 can be intercepted by the same actuation as drawing 17 
at the time of reception. 

[0030] (1st operation gestalt) Drawing 1 is the circuit diagram of the 
1st operation gestalt of the amplifier with a switch by this invention. 
Drawing 19 is the circuit diagram of the amplifier with a switch by the 
conventional technique. In the amplifier with a switch by the 
conventional technique of drawing 19 , the output terminal 311 of the 
power amplification of drawing 16 and the transmitting terminal 102 of 
the single-supply-operation SPDT switch of drawing 1515 are connected. 
Therefore, in the amplifier with a switch by the conventional technique, 
the pass from a power supply terminal 312 to a terminal 112 contains a 
capacitor 142. 

[0031] The amplifier with a switch by this invention of ******** drawing 
1 is equipped with the output matching circuit 350 which passes a dc 
component. This output matching circuit 350 carries out ******** which 
sends the supply voltage V312 supplied in the power supply terminal 312 
of the amplifier section 30 to the terminal 112 of reception and the 
switch section 10 through the choke inductor 304. The output matching 
circuit 350 is realizable with pi mold matching circuit which has an 
inductor 352 and capacitors 354 and 356. The output matching circuit 350 
does not have a capacitor component between the choke inductor 304 and a 
terminal 112, but has an inductor component. Thereby, from a power 
supply terminal 312, direct current voltage can let the choke inductor 
304, an inductor 352, and a terminal 112 pass, and can carry out bias of 
the switch section 10. In other words, pass called the power supply 
terminal 312-choke inductor 304-output matching circuit 350-terminal 112 
can let direct current voltage pass. A "direct-current" electrical 
potential difference is an electrical potential difference which has a 
sufficiently low frequency in extent which can be used as a power source 
of the switch section 10 and the amplifier section 30 here, and a 
frequency also contains the electrical potential difference (the so- 
called perfect direct current) of zero. 

[0032] The inductor 352 of the output matching circuit 350 is formed in 
the serial to the pass along which the direct current voltage for these 
bias passes. Therefore, the small thing of a resisted part contained in 
an inductor 352 is desirable. This is because the voltage drop by 
resisted part of an inductor 352 makes low the effectiveness of bias 
supply and the effectiveness of the output of the amplifier section 30 
to the switch section 10. As long as the output matching circuit 350 is 



a circuit which lets a dc component pass between the amplifier section 
30 and the switch section 10, it may not be restricted to one step of 
above-mentioned pi mold matching circuit, may be a multistage matching 
circuit, and may be a matching circuit of other types. The output 
matching circuit 350 also carries out ******** which increases the power 
emitted from an antenna by adjusting the output impedance of the 
amplifier section 30, and the impedance connected to the antenna 
terminal 101. 

[0033] In drawing 1 , although the common power supply terminal 312 is 
formed in the switch section 10 and the amplifier section 30 to the 
output matching circuit 350 at the FET301 side, it is not restricted to 
this. For example, by preparing a power supply terminal in a terminal 
112, direct current voltage may be supplied with above-mentioned 
explanation in hard flow, i. e. , the direction which goes to the 
amplifier section 30 through the output matching circuit 350 from the 
switch section 10. According to this configuration, an inductor 352 can 
substitute the choke inductor 304 and components mark can be reduced 
further. Moreover, a power supply terminal may be prepared in other 
terminals 111 and 113, for example, terminals etc. , in this case. 
[0034] In order to share the power-source bias circuit of power 
amplification 30, and the power-source bias circuit of the SPDT switch 
10, the output matching circuit 350 of the last stage of power 
amplification 30 is a circuit where a direct current flows. Moreover, it 
is set up almost equally by the supply voltage of power amplification 30, 
and the supply voltage of the single-supply-operation SPDT switch 10. 
[0035] In the following operation gestalten, the electrical potential 
difference impressed to the control terminal 105-106 was set to 0V or 3V 
at FET of an SPDT switch using the depletion type FET of Vth=-1. 5V, and 
supply voltage of a single-supply-operation SPDT switch and power 
amplification was set to 3V so that above-mentioned conditions might be 
satisfied. At the time of reception, power amplification should be made 
off as V313=0V at FET301 using enhancement type FET, and the frequency 
performed simulation as 1. 9GHz. 

[0036] The simulation result of the RF property of the amplifier with a 
switch of this invention and the amplifier with a switch by the 
conventional technique is shown in Table 1. The isolation from the 
output of the power amplification in the antenna terminal 101, the 
insertion loss from the antenna terminal 101 to the receiving terminal 
103, and the transmitting terminal 102 to the receiving terminal 103 at 
the time of transmission was shown in the table. 
[0037] 
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[0038] As for the RF property of this invention, it turns out that the 
result equivalent to the former is obtained also in which property, and 
the single-supply-operation SPDT switch and power amplification of this 
invention are operating normally. In addition, when a depletion type FET 
was used for FET301, it already described power amplification to be [ of 
drawing 17 or drawing 18 ] a configuration, then that it is satisfactory. 
[0039] Since there is no this invention of the choke inductor 151 and 
142 direct-current cut capacitor as compared with the former, components 
mark are reducible, but in case this designs IC which unified a single- 
supply-operation SPDT switch and power amplification, it is divided in 
chip area reduction and is effective, a case with a frequency of about 
2GHz — as the choke inductor 151 — a minimum of — as about 20 nH(s) 
and a capacitor 142 — a minimum of — the value of about 30pF is 
required. When these components are accumulated on IC, the almost same 
area as one FET used for an SPDT switch is required for the area of each 
component. That is, this invention can reduce chip areas, without 
degrading a high frequency property. 

[0040] (2nd operation gestalt) Drawing 2 is the circuit diagram of the 
2nd operation gestalt of the amplifier with a switch by this invention. 
In this operation gestalt, in order to raise ldB gain-compression point 
by the side of a transmitting terminal (PldB), dual gate FET is used as 
receiving-side through [ FET ] and a transmitting-side shunt FET. In 
drawing 2 , 123D is receiving-side dual gate through [ FET ], 1321 and 
1322 are gate bias resistance connected to the transmitting-side dual 
gate shunt FET, 122D is the transmitting-side dual gate shunt FET, and 
the other component is [ 1331 and 1332 are gate bias resistance 
connected to receiving-side dual gate through / FET /, and ] the same as 
that of drawing 1 . 

[0041] The simulation result of the RF property of the amplifier with a 
switch of this invention and the amplifier with a switch by the 
conventional technique is shown in Table 2. The point of having the 
capacitor connected to the serial in the output matching circuit 350 
differs from the point that a power source is supplied from a separate 
terminal at the amplifier section and the switch section here, among the 
circuits which show the circuit of the amplifier with a switch by the 



conventional technique to drawing 2 . The isolation from the output of 
the power amplification in the antenna terminal 101, the insertion loss 
from the antenna terminal 101 to the receiving terminal 103, and the 
transmitting terminal 102 to the receiving terminal 103 at the time of 
transmission was shown in the table. 
[0042] 
[Table 2] 
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[0043] The result equivalent to the former is obtained also in which 
property, and the RF property of this invention is the single supply 
operation of this invention. SPDT It turns out that a switch and power 
amplification are operating normally. Moreover, single supply operation 
SPDT The reduction effectiveness of the chip area in IC which unified a 
switch and power amplification is as the 1st operation gestalt having 
described. 

[0044] (3rd operation gestalt) Drawing 3 is the circuit diagram of the 
3rd operation gestalt of the amplifier with a switch by this invention. 
This operation gestalt is used when the isolation from the transmitting 
terminal 102 to the receiving terminal 103 may be low. The transmitting- 
side shunt FET 122 of the 1st operation gestalt and the receiving-side 
shunt FET 124 are not used for this operation gestalt. 
[0045] The simulation result of the RF property of the amplifier with a 
switch of this invention and the amplifier with a switch by the 
conventional technique is shown in Table 3. The point of having the 
capacitor connected to the serial in the output matching circuit 350 
differs from the point that a power source is supplied from a separate 
terminal at the amplifier section and the switch section here, among the 
circuits which show the circuit of the amplifier with a switch by the 
conventional technique to drawing 3 . The isolation from the output of 
the power amplification in the antenna terminal 101, the insertion loss 
from the antenna terminal 101 to the receiving terminal 103, and the 
transmitting terminal 102 to the receiving terminal 103 at the time of 
transmission was shown. 
[0046] 
[Table 3] 
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[0047] The result equivalent to the former is obtained also in which 
property, and the RF property of this invention is the single supply 
operation of this invention. SPDT It turns out that a switch and power 
amplification are operating normally. However, as compared with the 1st 
operation gestalt, the isolation from the transmitting terminal 102 to 
the receiving terminal 103 is falling [ this invention and the 
conventional example ] by about 25dB. Moreover, single supply operation 
SPDT The reduction effectiveness of the chip area in IC which unified a 
switch and power amplification is as the 1st operation gestalt having 
described. 

[0048] (4th operation gestalt) Drawing 4 is the circuit diagram of the 
4th operation gestalt of the amplifier with a switch by this invention, 
this operation gestalt improves PldB by the side of a transmitting 
terminal — making — in addition — and it is used when the isolation 
from the transmitting terminal 102 to the receiving terminal 103 may be 
low. Transmitting-side shunt FET122D of drawing 2 and the receiving-side 
shunt FET 124 are not used for this operation gestalt. 
[0049] The simulation result of the RF property of the amplifier with a 
switch of this invention and the amplifier with a switch by the 
conventional technique is shown in Table 4. The point of having the 
capacitor connected to the serial in the output matching circuit 350 
differs from the point that a power source is supplied from a separate 
terminal at the amplifier section and the switch section here, among the 
circuits which show the circuit of the amplifier with a switch by the 
conventional technique to drawing 4 . The isolation from the output of 
the power amplification in the antenna terminal 101, the insertion loss 
from the antenna terminal 101 to the receiving terminal 103, and the 
transmitting terminal 102 to the receiving terminal 103 at the time of 
transmission was shown in the table. 
[0050] 
[Table 4] 







#AM£ (dB) 


T-f v L>— > tf v (dB) 




8.19 


1.42 


3-82 




8.51 


1.42 


6.08 



[0051] The result equivalent to the former is obtained also in which 
property, and the RF property of this invention is the single supply 
operation of this invention. SPDT It turns out that a switch and power 
amplification are operating normally. However, as compared with the 2nd 
operation gestalt, the isolation from the transmitting terminal 102 to 
the receiving terminal 103 is falling [ this invention and the 
conventional example ] by about 25dB. Moreover, single supply operation 
SPDT The reduction effectiveness of the chip area in IC which unified a 
switch and power amplification is as the 1st operation gestalt having 
described. 

[0052] (5th operation gestalt) Drawing 5 is the circuit diagram of the 
5th operation gestalt of the amplifier with a switch by this invention. 
A PIN diode is used for this operation gestalt instead of FET as a 
transmitting-side slew switch and a receiving-side slew switch. As for a 
direct-current cut capacitor, and 135 and 136, for 161 and 162, in 
drawing 5 , a PIN diode, and 145 and 146 are [ bias resistance and 152 ] 
choke inductors. As for 145 and 146, in drawing 5 , an about lOOpF 
capacitor, and 135 and 136 are resistance of an about [ lkohm ]. The 
change of the switch in this case is performed by setting the electrical 
potential differences V105 and V106 of the control terminals 105 and 106 
to 3V or 2V. In the case of V105=2V and V106=3V, a transmitting side 
will be in an ON state and, in the case of V105=3V and V106=2V, a 
receiving side will be in an ON state. 

[0053] When a PIN diode is used, it is single supply operation. SPDT 
Although the choke inductor 152 of a switch is required, it is not 
necessary to use the direct-current cut capacitor 142 and the choke 
inductor 151 like other operation gestalten. Therefore, single supply 
operation The reduction effectiveness of the chip area at the time of 
designing IC which unified an SPDT switch and power amplification is 
almost the same as the 1st operation gestalt. 

[0054] above-mentioned the 1- in the 5th operation gestalt, for 
convenience, although the output matching circuit 350 was the circuit 
diagram included in the amplifier section 30, it is not restricted to 
this. That is, the amplifier with a switch constituted so that the input 
matching circuit equivalent to the output matching circuit 350 might be 
included in the switch section 10 is also contained in this invention. 
[0055] 

[Effect of the Invention] According to the amplifier with a switch by 
this invention, the required direct-current cut capacitor and choke 
inductors can be reduced conventionally, and the power amplification 



with a single-supply-operation SPDT switch which has a property 
equivalent to the former by smaller components mark can be offered. 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram of the 1st operation gestalt of 
the amplifier with a switch by this invention. 

[Drawing 2] It is the circuit diagram of the 2nd operation gestalt of 
the amplifier with a switch by this invention. 

[Drawing 3] It is the circuit diagram of the 3rd operation gestalt of 
the amplifier with a switch by this invention. 

[Drawing 4] It is the circuit diagram of the 4th operation gestalt of 
the amplifier with a switch by this invention. 

[Drawing 5] It is the circuit diagram of the 5th operation gestalt of 
the amplifier with a switch by this invention. 

[Drawing 6] It is the block diagram of the radio-frequency head of a 
common field radio machine. 

[Drawing 7] It is the circuit diagram of the SPDT switch which is not 
the single supply operation by the conventional technique using GaAs 
MESFET. 

[Drawing 8] It is drawing showing the electrical potential difference 
and current notation between the terminals of FET of a simple substance. 
[Drawing 9] It is drawing showing the Vgs-Ids property of a depletion 
type FET. 

[Drawing 10] It is drawing showing Vgs=0V and the Vds-Ids property in 
Vgs=Vgg. 

[Drawing 11] It is the equal circuit of FET in Vgs=0V. 
[Drawing 12] It is the equal circuit of FET in Vgs=Vgg. 



[Drawing 13] (a) And (b) is the equal circuit of drawing 7 when 
impressing V105=0V and V106=Vgg to a control terminal, and the equal 
circuit which simplified the circuit further, respectively. 
[Drawing 14] (a) And (b) is the equal circuit of drawing 7 when 
impressing V105=Vgg and V106=0V to a control terminal, and the equal 
circuit which simplified the circuit further, respectively. 
[Drawing 15] It is the circuit diagram of the single-supply-operation 
SPDT switch by the Prior art. 

[Drawing 16] It is the circuit diagram of a power amplification part 
among the amplifier with a switch of this invention. 
[Drawing 17] It is the circuit diagram using Depression FET as FET301 
the circuit of drawing 16 . 

[Drawing 18] It is the circuit diagram showing other examples using 

Depression FET as FET301 in the circuit of drawing 16 . 

[Drawing 19] It is the circuit diagram of the amplifier with a switch 

the conventional technique. 

[Description of Notations] 

101 Antenna Terminal 

103 Receiving Terminal 

104 GND Terminal 

105 106 Control terminal 

121 Transmitting-Side through [ FET ] 

122 Transmitting-Side Shunt FET 

123 Receiving-Side through [ FET ] 

124 Receiving-Side Shunt FET 

111 Connection Terminal of FET121 and FET123 

112 Connection Terminal of FET121 and FET122 

113 Connection Terminal of FET123 and FET124 

114 Connection Terminal of FET122 and FET124 
131-134 Gate bias resistance of FET 

141 143 Direct-current cut capacitor 

301 FET 

302 Input Matching Circuit 

304 Choke Inductor 

305 Gate Bias Resistance 
310 Input Terminal 

312 Power Supply Terminal 
350 Output Matching Circuit 

[Translation done. ] 
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7f(H2SX>f «yf- % Single Pole Double Throw Sw 

[000 5] tJlT. m-^SSl^-Cti^V^SPDTX^ >y^- 

[ 0 0 0 6 ] H7(i. GaAs MESFET £fflVi;tfi£*gflir£ 
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1 1 FET122 Offiggffi^ . 1 13«FET 1 23 i; FET 124 1 COt£M 
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[ooo7]^ vm—nueMmz^^T^th* vi 

14J4GNDfcffif^£ixT^40Tt>VT'&4 . =g-FETcO^— t- 

~i43t: 4 *) WMttnmi&IBffliSSrhQIbtLX v ^4 

, SSRWfl 1 l~ll4«B!llI»rt (c^aMSBSach.* 
V\ ffiot, V111=V112=V113=V114=0VC&9, FET1 
21—FET1240 V—XCOWfiwM&lZ^X 0VT'£> 5 . 
[0008] SPDTX-f >y^<7):+y ■ ^7(4, #FETO^" 

(i, ^oFErr^s^oflffitJit/millE-^^^-ria 

FETOL& Wl^Vthh L, YVAV ■ V—ZJSI 
tsXZty-h ■ V— XffflOflJE^mmVds&itWgs 
i;-f4. iffit, SPDTX^f •y'f-liZltSrfyV' -/ a y?£FET 
fcPWffLiVth^ft'C** 4 3fcFET#fflv^*L*. 09 
(4 , f71/7^a yffiFET OVgs - 1 ds!f#tt £ ^f"0T*#> 
4., i<0FET**y4fcli5j-7S-e-4fei6fc:Ii, Vgs=0V 

*Jt(iVgs=vgg(Vgg{iftcofi)<7)mffiSr^- h tEPJtrf- 
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[00 0 9] £ft£>£fflV"»Tl27fc^-SPDT.X>f >/f<?) 
IMfi^. MffB#tco^T#x4. 01 30 
(a)fe«fctf(b)l4, ftJtPS^-t:vi05=0V;B4^' 
V106=Vgg£9ttnUfcfc #O07Oi«IIS#, & 4V'$ 
^fc-t^HBtfBBfMfcUfcVWHKT**. 01 30 
(a)t^J:ac il«iix;l~FETl21fcJ;VgftfJJ^ 
■V y h FET124*^ y#;® , ^flfiX/l— FET123& 4 

mmi/^>vwn22tf*7m&t%:htzhb, mm. 01 

30(b) t^-Ti 0 fc, TV-r^*P101fciafi<ffP102 

[00 10] atfc, WHSfc-PWC**. 4 . H14« 
(a)4$J:t/(b)j± s mefx, IW«SffFfcvi05=vggis.fc 
tM406=0V£ Epfln Ltz t & O0 7 C9^fl|l|j&, 4 
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tt LT 7M V a y& &l±.Z-lt&&m*S&Z LT V * 

4o 

[00 11] ^OSPDTX-f yf-fcfflWOJt— tt£ 

IWf5PDT.X>f 7f*Sit^.#S^^tti^. 01 
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[0017] fc&mmmx'i±. mm&®m±* twe 

tools] hhmmmx'it. nutex-^ >^t±. mm 
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*. 

[0019] fo&mmmxiz. Mfsx-r mm 
Miy^yvx-i v^&ku^mm^^yy^ -y^£$ 
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h^-SM&fc l7yyX^ T* 4 . 
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immmmcommi jut, 0H£#b§lt. 
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[00 2 5] 4"^*5KBfcJ:4^-f •y^f^T^7°co|| 
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ffiTJS^. 312fi«WfrF, 313(4**- W^rxS^C 



i>^„ «iis^3i2tcEpjp-rsfl:j±^v3i2, *- 

WW T^SffP313(Cffilllrt-4«EEtV3134:-r4. ATI 
Sllr0g&3O2&4t/aj7jSl^0ff-&35O(4. -f-^ftATJS 
*310i3 4 tfifcJj flfrf 311 tWjgtf) 4 > t- ^ > X 

x^s. ^-B-?4y¥7 9-%mz. mmmmnznL 

xmtt—7°yb%:%>£.0-%:4 yt-^tfco. FE 
T30K4. ^-3-^-^>'^'y T ^304^^tTmil«J±V312 
£f£*&£;flS» **-WWTXffi£i305(4. FET301j&>£> 
**- hvs-f TXffi*313^ U -7Wifa$:imZitZ> S 

[0027] ^rio. ^ffB#. f^^^i6«7yftS 

^ioitgfiS^i03t^ffii^sns*^t{4. y^y-r 

>rr&*y b-t &<n&— Mtircto 6 . FET30ij&*vthsov 
Tft* 4 -3 3rFET s o4 9x WNXXSlFETT&iUry— 
h y S'-f 7* X3S5^ 0«ffiV313 =0Vh-r-g.ii:t4 , 9 FET301 

[0028]EI17{4. 01 6 O®f#T'FET301 b Uf 
7V"yya >'FETS:fflV>/i[H]S&ElT*-l.. FET^Vth^OV 
"C* 6 4 a ^FET , D f71/ -y ^ 3 yWWXfoti 
{4, y- byS'-Y TXmj±V313SrOV^ LT *>FET301t^SS 

^■tc{4. ^"V-rvr^iai 7(;^4d^0S#«fiEC 
■WUT, X>f -y^-306t;4^>TFET301tC?m^ HP>f V 

T. X-f -yf-306(4. jS^ffcHJt (^>L) , SffB§ 

[0029] HI 8J4. 01 6O®f#T'FET301t Ltf 
71/ 7yg >-FET^M^3tft!lcO#!l^^-f-[lIii&0TS>^<> 
01 8C0[MlgS^*3V^-C(4. X-f -yf-306c7)ffA§n^f4 
366*01 7«^J:I^TV^^ 01 7fcra«f5i6 
fft4 0 . SftB#^FET301O YVA VWa&Wkfh - 

[0030] (mi comtmm > a 1 1±, s 

X>f «yf~ft#T >7°OH 1 COHS6^«|OI11S&0TS) & . 
01 9(4. #3fMl(C4£X^ •y^-##T>'7°(7)[BlSS0 
4 . 019 CO^Sffi fc4 4 X >f - y f-# & T V7C 
i3^T(4. 01 6<7)yt r 7-TyTOaJ7)iS^311i: , 0 
1 5 0m-m«»#SPDTX^ y^«2im*F-102fc*«IS 

«3*rO*$. L/t#'oT#*Sffi(c4 4x-f -y^-## 
(4. df^y^^i42*-irO„ 

[0 03 1 ] v^(4d 01<7)^HJ(;4 h x-f yfftl 

iTV^ icom73B-^HI8&350(4, T >-7°g|I 3 0 <rM 

^y^-^^304^^LTgftffi i 9. X^./^SPIO^S 
^m^fcjM^Jt^Sr-r&o ffi7JS-^[HS&350(4. 01 
i(4. >f>-^^352. #-^^^^354io4t/356^^ 
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K^«jE{4, W»§?312*»6. fa-^^fW ^30 

8^312-* 3~7-1>y? ^304-ai^Sr^IlIi»350- 
SBT112 i: V > 1X(4 . ISWEEfc 3»*' d i: i^tl 4 . 

lit r n^j ttJEhii. x-f •y^-gpi o^ivrvr 

[0032] tH^S^lM]i?&350^^ ^352(4. ZCO 

JSfiE#fcJ:S*EEI*Tli. 'y^SPl 0^aM7^ 

ft^co^i:, ryrgp3 0c^m^o^i;^ffi<-r^ 
Kt*4, ffi^s^0iK35O(i. ry7°gP3 0tx-f 



tii^lS^®^350{4, r^TgP3 0OttJ*^^e- 
[00 3 3] HI fciJWCIi, 7,4 yf-Stl Ofeit^T 



*^ffi^J«-^HISS350^^-tTT>'rg|I3 0(Cft3&»a* 
ya-^-f yy?*304£>f >-^"^^352tcJ;oTftffl-r 

* z t tfx # $ 6 tSiHuiaftiBijaM-* i 1 a**?* * . 

[0 0 34] AV-7V73 0<7)«il/^ T^EiSi: . 
SPDTX-f -yf-1 0«W^ r^Hllt **itift«> 
fc, A7-ry7"3 OOe#tSOtU^S-^0S&35O(i;, 

iffiWS<?5iSh.4iHiifr"C**. t^v— ry^3 oo 

lEWEEi:. m-€llK)l^SPDTX-f >y^l OiDtStff 

[003 5] OTtfJSOBKBtctsivci*. -hSfrOSfeft 1 * 
SUM - * i SPDTX^ yf-0)FETfc:(iVth = -1.5V0> 
f/l' >y 5" a >"SFET&Ml\ fflflWHOS • 106tEpjP 
■*-**EEliOV4fcli3Vi: U Jp.-miJg»ftSPDTyW -yf- 
t5£WV7— T>-y°COVMm±lZ3V t Liz. FET301tC(4 
xyvwXMFET^fflW S®*fc(4V313=0Vk LT^n° 
7-7y7J^7J:tl) tOi; L, HaaW±1.9GHzf: L 

[0036] m.Hz^WR<7>2-4 -y-^n^Tyy\ tii. 

vmm.mz£&x4 -y^nnryrco-mmmmco^ 
w^yiz-ygy^tsu. 

[0037] 









aiwr- 






*f Aft£ {dB) 


/-f V I/ — ^ f > {dB) 




8.51 


0.99 


25.1 


*3tm 


8.54 


0.98 


25.0 



[0038] ^mco^mmmit. ^-rti<7m&izts 

\,X\^hZ\bifik>-frh <, **J, FET301tC-rV V -y a > 

[0039] afcswiii, m&bsmLx^-B-fj y? 
aawwjst* * s^ttT'j>s^\ ifL{4^.-mMi6ffspDT 

H. $rWt5^142fc LTftte^30pF^JK^)fI^S-C-* 



SPDTX >f -y ^-tCfflV > 5 FETlHi; {JJJ'IrI— WlS^^t 
<, -f-yrfflW^WiM-rSifc^-C^I.. 

[0040] ( ss 2 vmm&m > 02 «t s 

t*j v vc J4 , jMfi^fflycoidBf itf#ffimj& (pi 
dB) t rftrjis-e-s tz^z . sfnux^-FET^ «t ixiSftfii 

is v y b FET t L X T a TA- y — h FET ^ffl W L>tlX ^ 

02tfcViT. 122 D {4jllfiffll|T r j.T;ky— hi^-vy 
hFETT'* 0 . 123„««g«-7*jt.r^y-bX7P-FETT 
35 0 , 132i i. V132 2 {iiifUMx iW-iy^yi 
FETtSSKS*l& y- TXffiijfCS) 0 , 133x J; 
IX133 2 (i^ftM-f a T/l-y- hX7l~FETtt#M§ fl§ 
y- b'U TxMtfcXfo 0 . *tL^hO«)^®^i4ia 1 
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[004 1 ] m.2{ l z^mn<r>x^ v^-n%T>y°. ax 



-7^7(7)^, r>-T-^-3g^ioi^^stise?io3^o 

[0042] 

im2] 







S^bSS^ 1 
^A^* (dB) 


/M 7 [y 3 > (dB) 




8.94 


1.34 


30.6 




8.97 


1.36 


30.6 



[0043] *?|BJ!OaM}!»#14(i;. ^-mc9#tt£& 

mmmit spdt x>r •yfisj;y ; '^7-7>'7wst» 

itz. m—mumi-p spdt x 
>r •y^-b^v-Tyy'Z—mkLfzmz&iih^-^y'm 

[0044] (m3commmm) m3i±. *mwiz£& 
xa v^-¥i% T>y°<DM3<r>mm : Bm<?)®$&mx*fo&, 
^■rnmmmit, jifis^io2*^g«s^io3^or-f v 

§S«#MUi. m 1 ^HffiffM^ilfHIJl^^ y bFET122£ 



[0 04 5]S3t*lf^ 'yfftl7y7, iiJ: 



-r^Tomjj. r>^s^ioi*^^ts^io3^o 

*?A»A, iMft^^3Hiag^l02*^gftS^103^^)T 
AVV—issy^Ltz* 

[0046] 

[£3] 







T 






/?-7-T>^ili^(dBni) 


ffAtlffc [dB) 


T*< V U— V=r > <dB) 




8.56 


1.09 


0.9b 




fl-58 


1.0/ 


0.90 



[0047] *wncrmmmmi±, ^-rtiem&tzts 

«StW SPDT X-f •y^-fei^VNV-Tyr^M^lt) 

Lt, SeiffP102*»6»UffP103^)T>fV^-^a 
^36**fMB*J J; Xfmam bhl,z%}2 5 dBffiT LT V ^ . 
iJt, MWMft SPDT X>f •y^t^° 1 7-T>'TSr— 

fWfcL^icfctiJtif - ~yy°mmcow\m)jm&m i %tra 

[0 04 8] (&4<zggttiBJB) H4tt, *8Wifc:J:4 

x-f >y Tyy°com4cr>mMmm(omsmTh & . 

3li^*P1023&»65t^*F103^)r>f V I'-S' a f**ffi 



2 tOjIflfUJ -V > h FET122 D H X y h FET12 

[ 0 0 4 9 ] m.4 ttZmcnxj 7f#l7y7, tij; 

•y^-##r>-y<PO|aiSS(i N H4t^|iISSo5*>. ffiTj 
»£|IIH350fcltt#| (=«at Ztvfr**r*is9*1rt-&& 

-ryTomjj. ryx^-s^ioi^^^isf 103^0 

*?A»A, 3*fi^il«^102*^gftS^103^cOT 

[0050] 
[IS4] 
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' * 7 — T > ffti J] (dBm ) 


If A^* (dti) 


TV V > r > (dB) 




8,19 


1.4? 


3.82 




8.5t 


1.42 


G.OS 



SPDT X>f •y^-fcJ:0 : VN°'7-r>-r^iE^ , ^if) 
fc, ^.-mMiSff SPDT X^ 7ft^7-7y/l:-* 

[0052] {mbcommmm) bsia, 

— X>f 7ffcLt, FETOft^DtPIN^'-f K£fflV> 
&o S5{:fcV^, 161iDit/162(iPIN^'W^--K. 145 
*J±tfl46ttiffifc* >y h^r^/N°v-^ , 135£J;tM36teA 

fe\,^T145feJ;f f 146i±100pFgJKc0^r^>'N o ^^, 135fc J; 

txi36ji i k nsK<7ffifflrc*«. . iio^co^w 
«9flJ 0 ffltiffiFF 105£ j: Vl06c7)«J±vi05fc i U 

V106&3V i £{±2V fc-f h Z. t IZi. *) 'tt d „ V105= 2Vfc 
±tfV106=3Vtf>*#, iiflflJ^^miii^O. V105 = 

[00 53] PIN^M H LizMn, «M 
Kj# SPDT X-f 7fi?)fg-?^ ^r^^i52jiearr 

2fcJ:tff-3-^-<>'^'^^15lSrfflv^ i ^(±^^ L 
ti^tf- mMWjff SPDTX-f ■yf-fc/W— rxr^ 

t?t i z*nm-h m<n^- - y ymmcowiimmzm 

[00 54] _hi60ft 1 5 (OlOBBJIlfctJV vcii, 

ffiHL, m*Sc#Ei»3503ii«r^rat3ot**#t«iHi 

[00 5 5] 

(f - . h -> lffiK# -y h / ■? ^ ? ti i tff- 

>y m § y ^-r yr sssw-s - fc #"CS & . 



[02] *fffiBfc J;4X^.yffti7y70S2 OHJt 

[04] *»;J;l>x^ •y^-##r>'TolS4oSIM 

[05] #SfcHJIfc: J;S^7fttl7yr«i5 OHJg 
^ffi^HIS&0T3b-So 

[06 ] -JKW^r«l^iS^il^<7)i«JSI^oyn -y ^0 

[07] GaAs MESFETSffll^fefla^fflftJ:**.— W8 
»f^f(i^rV^SPDTX-f «yf-<?5|lI»HT-**. 

[us] *ft^FET««ma<!D«Etij:t^*aae^** 

[09 ] f71/ «y ^ 3 >-MFETOVgs-Ids#'|t?riK-f-0 

[010] Vgs=0Vfcj;tA'gs=VggO^^'<yDVds-Ids# 

tt^^0T"fc^, 
[011] Vgs=0V<y3^c7)FETO#ffi©S&T'&&, 
[012] Vgs=VggC0^iOFETC0^ffi[ll|f&T'S)^, 
[013] (a)Biy(b){l ^-tL-f^t. W«iffPfc:V105 

=0V*3 i t/V106=Vgg£ epjD L-fc h S c?)0 7 <7)^ffi[ll 

», fc itfs ^fc^<oiii»*«*ft:Lfc^Efliig»-c* 

4. 

[014] (a)*jj:tf(b)tt, ^ix^i. W»iffPfc:V105 
= Vggfc J; ?>'V106 = OV §■ E|l jn L3ttl«l7 fl HI 

[015] ^*oSffitj;4^.— mMWffSPDTX-f y-f 

[016] ^mfi(r>7,A 'yfftirvroav^-T 

[017] 016 CDIII?&T"FET301 i: LT fTW 

[018] 01 6(7)IHSST-FET301i; UfTl/y^gy 
FET^fflV^flfe<yDMSr^-rillfi&0TS)4 . 
[019] i**>f •y^-##T>-r(7)[BlSS0 

ioi r>-x^-s^ 

103 sfis^ 

104 GNDS^ 

105. 106 fflffiffi=F 
121 ilfUMX/l—FET 
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122 mmmiy^yhFEi 

123 SfHIJJ.X/1/— FET 

124 gftfil^^yhFET 

111 FET121i:FET123i:OliMS^ 

112 FET121tFET122t^f#MS^ 

113 FET123tFET124fc<7)SM5ir? 

114 FET122hFET124i;^iEfiffi}^ 
131—134 FETct)^'— TXSI 



141. 143 El*7l^ftAy^ 

301 FET 

302 Axm-smz 

310 A^S^ 

312 nmm=? 



304 
305 



350 ffi^fi-^IUS^ 



[HI ] 



312, 304 



121 m 101 HI 123 133 113 143 

vT '/"T" /*"?' — 1 



103 



302 



310! 





[09] 



[02] 




[01 1 ] 



Ids 


D 




L Idss 


Vgq Vth 0 


Vgs 


m 


10] 



_Vgs_=0V 

Vd3 | Vgs^Vgg 



FET=t^4AH \ Vds 



105 144 104 106 



[HI 2] 



D / S 
a cr o d 
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[123] 




[04] 




[05] 
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me] 



211 

li 



103 



N 



ior 



i y-i ,100 

i 
i 

102 



212 



204 



206 



102 

i 



142 112 



101 



zt^ — - — 1 +1 



V112 



121 Vlll 

i\r- ^ 



HI 



123 



113 143 



132 



3^131 



114 



105 V105 104 Vm 

V105 ^ 



V11+ 



V113 



■133 
1*54 



106 



-124 



103 



[Hi 5] 



102 



V107 

107-. f 101. 



142 112 



121 



Vm 



122" 



132 



131 



4^—1+1 



Vm 123 



111 



113 143 

-V4 



114 



V114 



1J>3 



V113 



134 



■124 



105 VlQ5 104^p Vl05 106 



144 



103 
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[013] 



[Ell 4] 



(a) 



101 



H2 12 i jS 1 ; 23 

^ja 1| * 0 D 1 <S O 

t02 u 



122" 



77T 



143 



103 



-12+ 



Co) 

H2 

,0 H- 

102 

122 



£.1+1 123 

1 -f 



121 =j=" "">" 143 

<- j s r 

a A — o — O f — 1| 



r 



103 



-124 



■p-104 
77T 




mi 6] 



[Hi 7] 



310 



302 



305 



312 v V31Z 

V 



^5 



312^ V312 



■304 



— 301 



350 



311 




313 V313 



313 V3U 
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